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(54) VIBRATING PIECE. VIBRATOR, OSCILLATOR AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vibrating piece, a vibrator, an 
oscillator and an electronic equipment that cause no oscillation failure by 
preventing a grooved electrode from breaking, etc. 

SOLUTION: The vibrating piece is made of crystalline quartz and comprises 
a base 140 on which a base electrode 140d is formed, vibrating arms 120 
and 130 formed while protruding from the base, and grooves 120a and 130a 
provided to grooved electrodes 120d and 130d formed on front surface 
and/or rear surface of the vibrating arms. The vibrating piece 100 is 
constituted by comprising opening constricted parts 1 20f and 1 30f in which 
the length in widthwise direction that is short in its side direction of a 
groove opening of the groove becomes narrower as approximating to the 
base side and/or tip side, and providing a gentle slope in which the angle of 
inclination of a sidewall of groove, formed in the depth direction of the 
groove and corresponding to the opening constricted part, is gentler than 
that of the other part of the sidewall of groove. 
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30d4WfSi»120a. 130ai t *W«fi 

8fcoftr*<ft5B[]JWWl20f, 130f4i 
0 0*Mt^ o 
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%3nmm%R&Bi& 3 n -c t, » -sa&sp 4 . 
tnesff* zmm o -c jfjbx $ n & soaks 4 . 

Huietil!)§SSI5cD^ffiRo*/X«»ffi{cfl5Ji£ 3 txr t > & $ 
BJiE^SP©StSPSP©^2^nfi) X #> £ ifa^faWg 3 a* . 

i!>riE7$tas©#i 3 ttffjis s n * ?f pnas©^ BPf?Pi£ 10 

S<fc 9l8-?»?Kc<gS4ffi4& -7tl^C 4£#«fc4-r*S 
[f»^2 ] HUiai3P^Sn©PaPJfJ#:*5Bgv?:jf5tt 

x«bsrm;1# tft,Ti>5ci t ? zmm. 1 

4Cffiii5©Si«lK'„ 

iss *rr«,» 3 c £ *»« 4 -r s it 1 xmmm 2 sc 

iE*S©SiS&K-. 

[t«*54] mz&xMttmwivp&mmtfiVi 20 

3 2. 7 6 8 kHz £)t«Bg7 5 kHz&Cj£or<,>3C 
[MJJ015] *S*»6fiE0. 

asBmgsn^^ snn> sssis 4 . 

BufESSBfr 63;ffi L r ff^& 3 ^>»§Ba5 4 . 

r. 

m)l5}ISi!»>t©BtiIE?gg|5©^liPSP©m2^|fil r & -S iplT? 30 
mflE?S£3IS©i£ 3 ccffJ/S s ti * SHMSSB© Ml BB3P& 

-i-siiwsB 5 tctess©ji«)^. 

[ issRii 7 ] B?t mm ft & : gz.m*M l mmmc £<ob 40 

fiR3*iri»SCi*q$«i-ril||«3l5X»BI*3B6{c 
32. 7 68kHzH575 kHztCSJ-,tl,^Ci?;# 

m&m 1 0 ] v tr-vimmt' v $ -< 
?'<*. mm 3 ti r 1 » * c t £ 4 -r * 5 t^mi 50 
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IufBffiS6flSP©aERCJ f /3?.«SM«c^fiS3nrt»S?8 

ssa5*WTsaa54. ^w-rssgiftK-r&q. friBJi 
nut BJiuiit©!? iB?ta5©^papa5©5@i22^[6] r& z> mys 

UNBiftttOg; 3 *fSj &c Jfr& 3 ft £ StffliJUSB© MlfigaP^ 
^P(c^j£:-r-2.a5^©^4ftgAiffe©«ffliJligB©^4ft 

*gP«SSPA^fi£3 nr C^Sg|54 . 
fffBSSP^ 6?^ffiL-C}i5)?X3n^ JgttffiESP 4 . 

m@a5?rifir-r-s«a54 1 *wj-*«i&>t-c*o. mm 

W)ft&'< v tr-iSpHCltmStlX l^Jitt^-C* <3 . 

UlB««i^*«lffliSKcfia»L-cfflt>ri,»**^««-c* 
or, 

HiriBSi«j>t©HuiB?iias©7t^pai5©^ja^fS]r*> -ste* 
3Sgpsc>pf)s-r€.gp^©f®i4ftaA s ffi©«wjiggi5©ffli4« 

[0 0 0 1 ] 
[0 0 0 2 ] 

[myoma «e*. s»>j-c*-&WA63f#x3a*ajR 
msiHi o^-r<fc^ic*fis$nrc^ 0 *r 

12, 13*Sirtr^. fit, C<D2$:<DfBSPl 
2, 13fCtt I12aSOll3a^6nr^ 

[0 0 0 3 ] CCDvUl 2a, 13att, HI O^C^x: 

«anrc*3tct*HaBi 2, 1 3©Sffi&cfcEi«K:»tte> 
nri^ B ccDtctb. mio<DA'A f Sfiir^^i 

1 1 CC^-T <J: ^ te&egB 12, 13«, f OKffiJgtt^BS 
/J^{bLrt, MSP 1 2 , 1 3<DMffiS£:i>m< C Iffi 
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[0004] zcDtcth. mnmcD^mTk^mm^ i o 

fiHSa* 1 32. 768kHz ©/J^dMStt-?^*** 

^tt*. «A«^tf-«ofWf«scc«*ii 10 

[0005] <tt*>"C\ ±^<DJ:5&H&HM(D«X1S* 
2, l 3*iStt"r4J:5tt:ttoT<,»*. ^»WCCtt % a 

1 1 ao'H 1 2 ic^-r at 12a. 1 3 a 1 2 

b, 1 3 bJWBJSSSti. Cti6il 2 a, 13a#Stt 
6*iTl>&t>Kau 2, 1 3(DWM"C*SM19J[S1 2 
c , 13c Kfflijffim® 1 2 d , 13d OTftfcStlS. * 
Lr, «eK*SEPttJ*n 1 2 b. 13bilf 

iii2d, 1 3dioBr«W3Wfti;iaaJi 2, 13 20 
j&*«rr & <£ 5 ccft o r c> 4. 

[0 00 6 ] iC^-C, C©<fc5&8ISffil 2b, 13 
btt, H 1 2CC7n-r<t^fcEasnSo 0 

12B, H10OB-B' ««m&»rBBr*£o H3&C 
SWJ:5K:, jfttt&l 3btt, mi 3 a<D«jgffil 3 

e, mmmi 3 f saqRan 3<dm^mi 3 g«cm 

M3tirt^ 0 c<D<fc5&3t«ffil 3 b«, WAtfA 

* h vXgKJ:9«J£3ft£. 30 
[0 00 7] 

[SUB^WftLcfc^ir-SfflHH] SI 3tt, HI 2<DC 

WKSfcfcHr**. 0 1 3 iC^-T <fc 9 «C, rgl3aC7)« 
Jg® 1 3 e tm»M 1 3 f <h(D£j]gT'&£ 6 1 ©ftgiJ 

«iii&ort»*. ^ffliJMi 3 f tmmm 1 3 s 

±j$<D7 * h y vxg-cmfifla^js (AuCr)i 
1 3 at,c<Q->xnm?z>£mm<Dftme 2#a 

uCrtc<fcotM5^S, 40 
[0 00 8]fL/t k C©J:5tejf&/£3ft/tAuC r<D 
±0C, H 1 3«cSVrj:9K:U5PX h«R0t»J583*i, 7 

* h y VlgtA uCr 36S»f3e©JBtt{cfl|J58 Sti, 19 1 

oic^rmnmi 3 bswjgiastia. ccdu^mrr 

*r&fiiOfcR&. HI 3tC*rr<£5tt, UtxXhHR©— 
^±^<D<fc5tC|ftft«:ff^3nTt^«ffilJlll 3 f CD 
X*fl59tf>>6??fJgffil 3 e©^^il@l 3 bic^nr 

/#3:ft£H 1 3<Dx^^SS»ECC*j^SU^^ FMR 
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il 30X7^ECOl/^hIR«i^tl, 

X h^R^7 ! v:^t^Ccl: ; 5^«<5:^£ 0 Sim 

il3b(D^^, HI 3 fCnVrflMMK 1 3 f Ccgfia3ft 

rc^iitiii3h<!:. iiii 3 fir^cieasnr 
^staffing 1 3 i i*5»fiB*u*x3a*aittiti 

[0 0 10] 

s»«is»o«rBBHin*3WB«c3*j£-r £^#<DM£4ftK 
#ffi©«Mfi»®«»fcS J; o a^ftUMn^ * r 
l>&C<fc*^£Ta^mc<fc9it&3n*. 
[0011] f#*31 1 J:ti«, flriB«a5©S!3 

\cv * h y vxgraffiffl^K*iBBu, *©±{cu^ 

[0012] J/c, 1**^ 1 (D«liWcJ:*iK, mFIBSI^ 

M9bm**g§*£*)f&-z>xi,>2> 0 tc6x. mnmm 

[0013] L/c^^r. fulB^CDTggaPgCcD^S^ 
fnjr*StI^ffii<Dfi33&i, HUlBSSPffliJSO'/X«5«SSP 
fflStci^-r4Ccotir»< tt5HP*3S»*r»frtex » 



[OOU]tf*l<tt, M«qi20A9!K:J:til^ M 
(tW&MK: J: o/cx ^ > ^ h 

<k^xmft^tcm%ft&<Dmnmmm&Bf&2ti*>c t 

[00 1 5 ] J?SL<«, f»3RJH3<D|69§<fctt«, »3R 
S 1 Xtefit^S 2 CCfcl^r , ftfSBffil&JttfWXSjKilffi 

-2>« 20 
[0016]ff^K(t !i*i4(D^tcJ:n(l IS 

[0017] tmm3xmmm4<Dmf&^c < kti^. m 

8B#Xa!*«6»itX»i«^«»*«l83 2 . 7 6 8 k 
Hz£/cteB§7 5 kHz«:JiRo-rir^KrBa#X®*Sli 

nut. «TEBP»pra***fefexsF^>yr*ci*c, 

(Dmm^/xummim^tix^^mn^^m^r 
zmztt. zm-r&mwjftx'&K). mmmm^\ /<* 
^-^rtcciRgsnrtiSjgift^-cAor. frriB^i&Jt 40 
iB»a5<D}«B8Paj©®ia*rS] r * a fls^ftcDg $ 

*<fc*MP»^8B*«;aL BaiBj«8B©ai3^K:fl5flE 
$ ft S «WJSgB©BuiBHP«^Stc*f |£T £ SP»<D««4 

[0019] »3R^5©«0EK<tn«, frfBS»M-©OT 
^WoaS^«cJBfiR*n4«llK^WSBHP»« 
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^»SB<Ol£ffi^|fiI«:SSti. 8^<D±3SgfrC * £ x * iPffl 

t alitor* & c 

[0 02 0] »*3S5©»JiEK:<fc*i«, ftfiBStt 

>t©fraasta^^p^)Sia^r*4*i^<Dfi3 

SulBS»JR^VX«5tffi^W^ifi«t-acconr 
*<ft8HP«3WH*il*. t98B8l»<D8ES*r^CC»fiR 
3 ft 4«ffllS»0«ffiHP*3»»K:»l£T * W»<D«« 

r. ^Stttt»«CHJSBi«»tt»*ttx^^>^r»fiR 

[0 0 2 1 ] U/c^ot, HSrfB8lffl©»BBPSB<DSffl* 

<d/c^, fuiB^gpo^ %«rseBBP»pp»^«3nrn 

4«r8B8HHfiW©«*4A«6i, ttTOPiMHW&JAS 
^r^ac^^©WIB^JIg^ffli4ftS^J:t-<^^ 

a«»iaias. c©j:^tciaKHP»pe»*a*ttx 

3j^5<D«*SK::fo<,>T, MIBJStt>tcDfriBHP»5^W© 
HIP JBtttfUS V ^ttX«Kn5B^K <fc ft o TC > £ c i 

©«r^psw^MP»tt^iev^^xtt(Spm?B 

*<DJ£RiC<fc o r»tt o/c^ASOHUfB^®^^ 

3ft&c<tcca& 0 

'[0 0 2 3 ] »*L<«v i»3jc^7©£MB*Cj:*l«, if 
*3H5X«ff*S6CC*5^r, liJfBffia«trt^XSS*B 

[0 024]j(Hl<tt > lt#^8 0^Wt<£fttf> ft 
*i7«cfcc^ t f?IB#XM* H H H JgS&it(D^iil 
j^^BS3 2. 7 6 8 kHzS/dJ75kHztCfct 

[0 02 5 ]fiF$Ktt v W*3a9©»W«:J:ti«. 18 
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*m 5 nmx»&m s (Dmmoo i > x . «e;<^-s;# 

[002 6] jff^K^ 0©«9i«:J:tiK, 

[0 02 7] «*3B7 7}S»#JI 1 0 (DtitaRK: ifttf , 
Mia*XS*JI^«i>T*X«^H»3R^li8 3 2. 76 8 
k H z * tc »DS 7 5 k H z o X t * & h« SE^XSWcB 

X«i!uiE>< * ^ -^BfW^ Visit-* 4 v'lcBf&Z ft 
IKt»T4©t«»K:|»< c i#r * S. *&. cofu 

[0 0 2 8 ] fjiEawra, tmm 1 1 <oimii«:j:*i«. 

^(ommR^xxittmm^mm^nx^^mmm^m 
r&mants *m?&mmKx&*). mmmxtmm 

ft (fc«Corc»8Ci ^r^m t T 30 
«2ft£ 0 

[0 0 2 9] HuIEBWtt, 1 2 ©ftHJJfc: J:n«, 

nmm>hmmLx&f&$tizMMm$&±, msssmm 

BB©affiSO'/X«SffiK:jBfiS 3 ftT c i S««B5» * W 

^-s>rtcciDitSPStirc»*J^^r*f3, 8iHEJ6«HF-*: 
WWcggirfflc^ti^i^imot, MfBJI 

[0 0 3 0] 1 1 XfcfflMai 1 2(DtiJ£CC<£ft 

tf, MB^SiiK-CDHulB^cD^^^Cc^^n^^fSJ 
tt»©IWBBIIP!iHESffaBCC*tJ£f 4«B»<D«*4«tt*«ttO 
«{SJit^O<«£4ftg J: 0 ftJRftn iftotl^. 
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[0 0 3 1 ] Htt&fl 1 1 XtM»*B 1 20«WECC 

«t*i«. «T^»>fr©MIB^©8IHP»Ojaifl*fiI-C 

is«rsecotir*<ft4HP»3»ffl*fll^, fJESlSB 
<D : m 2 aft tatmz ti zmmm^mmmnm^tctt 

m^smxtiLtzMfaft&Zo 
[0032] u^ot, wmm^mmnmomi^ 

flB«cifi«-r4ccotiT:*< a4HPSfc59»*a*ttx * 

CD/ci6, 8ulB*gB<D^ ^«rgeBBPttse»3W^fi£3tiri^ 
5WK«fflffi»©fflttfttttt. WS2BBP»5S«IW»flES 
tit C^cC C >S^©|(rK8WWfi»c[>fltt4ft fl[ {c Jt^*^^ 
ftlW^ffiitt*. CO±^Cct58BBIP»5B»*a*ttx 

^ > ^-r ^ c t x\ mnzMmmzmnmmmmc^B 

[0 0 3 3 ] 

*mtfmmt<tm^xm&fcmmirz>» ^c*s, «tcc^ 

wcc » * l 1 ^« ^ omwttt stix^ofi. 
<Dt Bts^ ft 1 ^ 0 , c n 6 <mm*cm hti z> <$><dx « ft 

[0 0 3 4] (HI 038«<DJB») H l 

i (Dm&m>m^%&mgbKx$> ^^M^mmn 1 

0 0«:^"r«BSB|-C*S o 02 ^1CDG-G' ^® 

woastisciKfti. c©<fc^cc««i*3&jiai©x 

1 0 0<bft^ o 

[0 035 ]^fc <fc 0 iE««ctt. ^?Z%t*gkMMK l 
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oote, *«©*efi^6«j9W-ris, ±.m<Dxm. y 

X#i Y»i*6a*X YTBtHWBWfrtK*! 1 
M 5 g<® /c, Bf IW*H Zfiil r #XS!*flS«Wt 1 
0 0 tmfSL ZtlZCttCftZ. 

[0 03 6 ] C(D<fc^a*KSS*«ittjtl OOtt. S 
g(514 0i, CCDSSBl 4 0^6atC*5l^rYi4^CC 

fXil 2 0, 1 3 0i^ltM fl C(D2*©fS 
K120, 1 3 0«ctt, Hia^ia2ec*-rJ:9«c3WB 10 
12 0a. 1 3 0 a#*ft**i»JSS*rrt,>*. CtOb 
8181512 0 a, 1 3 0 ate, H2 fc^Tcfc Sfc^*©^ 
XK1 20, 1 3 0<D*HCCfcHtt*C^jfc3ftTl>4. 
l/c^ot, 0 2CC^Vr<fc5K:8uSi$l 2 0. 1 3 0CC 
te. 8KB1 2 0 a^a^fc^r±T^0cS^6tir 

[0 03 7] CCDct 5 ft«3^**KiWt 100B, fi 
»>t©^:*3*fie*J:0*u</J^burfe, f»i 
20, i 3O0awrtt&ftsfi< c ifii <^«;x#iu-f> 
t-#>xXte^H^Jffifn) fefBOPASCi^T* 20 

«*JSS*»^3 2. 7 6 8 kHzJ/dn5kHzO 

[0 0 3 8] C <D<£ «C#XSS*«ittK- 1 0 0 KB. 

fcl>T*«a8B#) JWBdKSft*. *#WCCtt. 0 2tc^ 
Tct 5*t, SSP 1 4 0 Kte, SilPm® 1 4 0 dmmz 

fXI1 2 0, 1 3 0 Qpgin 2 0 a, 1 3 0 a &C 30 
te, 1 2 0 d . 1 3 0 d ^ft-etiJgJiK 3 *i& 0 

#XR12 0, 1 3 0<Z>B2K:7jVr. ^ft-etio 
MflBfflOJRMffi 12 0b, 1 3 0 b CCte, ffliJffiH# 1 2 
Oe, 130e*«5tin^ o 
[0 0 3 9 ] Cti^mmmmi 2 0 e, l 3 0 e iil 
il20d. 130dtt, «W««140iSS»3nr 

ffliJBmS 1 2 0 e , 1 3 0 e R&mmm 1 2 0 d , 

nodtc^n^ fir, ctie>WM®Ei 2 0 40 

e, 130eiSiil20b, 1 3 0 b iOBOfX 
11 2 0. 1 3 0l*iCC«#|W2ft3£fi<|fe£U CT1 
2 0, 1 3 0%Stt3l±-5»jgK£&oTl>S. 

[0040] tc^r, co<t^ccisa3n-53t«ffii 

20 d, IMffiSSl 2 0 e^cD^Ste, JU*#KCte, It 
ifcJl, 09*tf2Jf*P6J&9, TiiltCr. ±MtfiA 
u&tyffif&ZtlX^Z. C<Dt§£\ C r<DR£>*)lfCN i 

cc*>, a i sffir*ffi*»ffiS{bLfcm&*>c rin 50 
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Br, c©c rH(D±ccffi8BRiurs i 02 **j^j3E 
te, m^TlCr^l OOAtilAu^l 0 00 A 

[0 04 1] ccD<t^«:ff^^n^^^*B^SglftK-l 

0 0CD5*>. j«gpi 2 0 a, 1 3 0 a ©j»HP»©JSia 

*fpjr*4«*rSi(Dfi3Wtt, san 4 0»Kcifijg-ra 

Sl20f, 130fiffiori^. COHOR^Sl 

2 o f , i 3 o f <Dmmn$xDBmz. m 1 tc^-r <fc 5 

[ 0 0 4 2 ] 0 3 te, B1©F-F* »«WS»fffiSI'C* 
£ Q 03te. f^Kl 3 0<DmWmX'&2>ft, t^Kl 

2 o t>mm<omi&<Dtcti>* wr, t^Ki 3 o<D»gj* 

L/, ^Xil 2 OO^ttS'K-r^o 03fc^-r<fc5fc: 

Stan 3 0 ate, 1 3 1 i, 

CCDilll 3 litXil 3 0CDMHS1 3 3<b^il 
<'iiI13 2(!:^:fUM B fit, CCO^JSSl 

3 1 , mmst 1 3 2soiii 1 3 3 tc&^xmm® 1 
3 0 dmmztix^z. 

[0 043] C CX\ mm 1 3 0 aMP» 1 3 0 

fte, 1 3 tin^»^$ l t^rt^tcjf^? n 
-eor, coHPSfe^asi 3 o f (Dtmmi 3 

2(D^4^Ste, <ft©^©»flHHl 3 20«4S»ftttKl 

tb^»*>^ttlB»ffifitt^rc^4. jMitfKtte, S3co 
SWJCcteH l (0j*as l 3 0 <D±ffifflMHDM9m 13 2^ 
S^tl^o CCD«ffl»Ml 3 2CD»JKffil 3 IttfttT 
5atfK»ffil 3 3CC*f-T4ftae 6tt, 03 
CC^-TJc^CCjBfli&or^S. m«HS0 5te, 3 
6° fiBEr*<K 6te, 14 4°figr&£ 0 

[0 04 4] C*Ut*tUT, H3©*ffJ©BBP»5BSPl 
3 0 f OSB^T'te, SUMS 1 3 2 ©fltJgffi 1 3 1 K*tT 

3Miiii 3 3tctt?2>n&o 4te, ±e 
ftae ss^ftsei eia-t'^M'p&teMMmtft^x^ 

Z>o flS0 3^ 2 0° m&Xfo*). M0 4 

te, 16 0° fiSr'4)^ 0 

[0045] iC^ «0tOJK«©#Xfi*«8» 
M*l 0 0©§XS1 30imU\ 3 0atJB«fS»^ 

te, s*ttx^>Wffcn§o cos*14j.^^> 
^-ete, pas i30a<Dii tc^-riPs^w^< 

tc[stc&^XW.2Jifa&® t <tsi&x-v*>>??s V yy'm 
W4DSo C<Dtctb. ^m<DBm<D^M^mM 
ft 1 0 0 rte, ^XK 1 3 0 cDM^ffi 1 3 3 LCBf&?Z> 
StSBl 3 0 a©^P9toJB«*SeffcS#SCi-CS8 
tcpa$l 3 0©8R3*iB|-j-SC<!:3&J-C**C<fcCCtt 

[0 046] ^(*Wtcte, 0 1 CC^T J: 5 fcBBP*3B» 

1 3 0 f ©»HPW©j^K3&i«fV?5KccjBfiSStirc^ 
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isirreccotir, stan 3 0a^<w, -eur, 

H3CC7nTcfc^CCfi3L«:tofcor3HIiJSl 3 2<Dff£4 
ft BE**** CC ft^t *l£4ffi#fl5j£ 3ti*C±K:ft*. 
rgStf 1 3 0 a H— OWWraiBiPSWJB 

^^nn^/c^ #tc»*4ffi«^stir, S3 

rao^ffliJH 1 3 2 <t [Hl^oftSTTgffliM 1 3 2 tfi&tiSLS 

ti£c&cctt&. 

[0 04 7 ] C<D<fc^CCffJSE3tl/c3ISBl 3 0a©±CC 10 
HI {CTS-ri^&JKtRrSISffi 1 3 0d#|EK3ti£. 
JlttffMctt. BfiH, 7* h »;vxg«:J:oraWMil 3 
Oa^M^h^ rtttoft. IXil3 0«:lMx 
**>^rff$j£3ft/d»SB 1 3 0 a±tc, ^ffiffl^Sr 
*SAuCr*4EIL, *©±CC t 0 1 <Dmmm 1 3 

&l>gp#<DA u C r *©aWBE©XS*« 
r«^@ 1 3 0 daPH 1 tc^-TJr^tciEaStiSCitc 
&S. 20 
[0 04 8 ] H4«, ±IS:7* h 'jyl8©5%, 
Rl 3 OOitffil 3 0 aCCAuC r£KSBU -e<D±(D 

<fc 5 fc, 3tSP 1 3 0 a CDBBP»sp8B 1 3 0 f g£ 

L©itj«>*> 3tc««4ffi*s^ s tvc c » * ^ 

hfcU^ NKR #818151 3 0 a(?)llll 3 IfflfJtciS 
tiT, EKfcSVraWttl 3 2 <hB6Slffil 3 3£<D*W 

iS«c0. Xy^aj»E©us?x hKRJ¥3^S*£C 30 

tifcflKBIi 1 3 0 d #KJ»29W#fe£'r 4 c i **J»CCB5 

[0049]ilgl30d(J, C©<fc5K:ieB3tl5 
ffeCOSgpmS 1 4 0 d v ffifflSS 1 3 0 7 * 

hyyxarjBjsRsnscicctt*. $/c, *mm<o& 

aCDSSM 4 0ffl|6crap«^SBl 3 0 f **«t,fc#. 

^wicnccK^T, aiaui 3 0 acDflfeoa^tcggp 

J»s»SBl 3 0 f «&at/TfcJ:<,>. 40 
[0 0 5 0 ] 3 B8Ptt^3B 1 3 0 f <D?gPfiP95<D 

tr#4. B5«, *xaa*»««iJt2o occisnatt 

©BP»PWW2 2 0 f\ 2 3 0 f SJBfiSLfcWc**. 
feLh© J: 5 (csfc^fiSojgJSoWXSbk^ittK- 10 0, 
2 0 0 tc <fc titf , 3t«& 1 3 0 d CD— flS®Kflt««*£ D 

[oo5i] (S2©»(D^i) a 6 *mm<Dm so 
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2<DJBJBCC^4ffi»^r*4-fe7 5 v ^A->r-i/fXS 
ffi«hF-2 0 O^fit^^o CCD-fe^ S *;> 

[0 0 5 2 ] Hz^ 5 9rt#-ls^%Mfii1b=?-2 

cc, ^ ^^-^XMiisiH^ o o^ k -ecort 

M«:ffilB*wr*«tt©^y^ r -^2 1 0*WOTi> 
£ 0 CCD^7^-S/2 l 0 tc« v ^CDJSS|J«:^-Xg|J2 

1 lSr«Ari^4. C<D*<-X%t2 1 1 (t W;t«TJl> 

[0 0 5 3 ] ^-X$]$2 1 1©±CC«, £fjt3l$2 1 2# 
taW^nrfeO. CCDfcf±gP2 1 2tt. M&2 1 3£|sj 
S©tt^6MStltl^ 8 C<D£t±a$2 1 2 

©±CC»3M*2 1 3#t8»3ti. Ctl6^-*SP2 1 

1, Sih»2 1 2Rt>'M2 1 3t, 4>SOffiflc««JA 
*T4ciicac4o COJ:5K:jBJ5SStirc»S^!?^r-^ 

2 1 0<D^-xa52 1 l±&C«^**-^flW«ffi2 1 4 
W^ntt^ B C(D^^^r-^ffl|«ffi2 1 4<D±&C 

B^ttSS^^/M,rwxM* B e a JJiStiK-i oo0i 

1 4 0 d**@5E Stir 0^4 o 
[0 0 5 4 ] C<0*XSWcSSttit 1 00tt, '< 
^«J«ffi2 l 4*6— £©«#i*it6ti*±«BW-4 

i^ccac^ri^o ccDi^, *xs[**fittjt i o o 
oitsi2 0d 4 i 3 o dtewn$mi>m< ac-^Ti^ 

1 0 0^r<i^4*fe^^ ?*/<*-S?*X!aS«hF-2 0 0 

<bac4o 

[0 0 5 5 ] (^3<DHSfe(DJg«8) B7tt, 

soBacc^s^s-e^-s^^iua^mss o o 
<Dm2<DHj6©^»<D-fe^ s y zw-v^jmmmi- 

2 0 0i#Xffl*»«ttM-l 0 0*flWBOTl>*. L/c 
Jd^t, t7 $ ^ 2 0 0 itS 

[005 61H7B. ?V>Z)im&mM&3 0 0<Dm$%7 

^M9W«B3oora6fi*-4»^«, vmmtfi* 

63i«3ti5ci«:a:4. fl&A<DWS*6i£«3 
ti/cff-^B. rvf-^rSMSti, r>T-^x>f *>^. 

«©^n-y ^tcA^StiS. -eir, ^8SX»aiBSti 

*-tc^iurffl^3tiSJ:^ccacort^ 0 cco^ 
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[0 0 5 7] C03>hn-7tt l ±aoffe«:a7S3p-C 
**LCD^»^©A*3Br*4*-. 3 6CCttRA 

o o^ffli>e>n^>c icc&So -r&fe^ -b^s**^ 

Htt^tl OOcD^mffil 2 0d, 1 3 0d«KM«lyli 

^xm^mmni o o * ^ ^ * ^firsts 3 o 

[0 05 8] (314 0Xtfc<Dfl2!R) 0 8 tt. ;£3UfccDJ£ 

SSfift? 2 0 0<h^<<DSP35"C«fiR*^jlLri^o u 
tcft-oX, -fe7 ^ ^^^-^Sf »T 2 0 0 
X3a*BS«Wt 1 0 0©«lffi*fWS*Ccot>Ttt, IHJ— 

[0 05 9]i8 K^TWXM*ll#S«g£4 OOtt, 0 
6 CC^rT-fe 7N- „ >r -^WXtiftH? 1 2 0 0 (D#X 

S*BJgttJtl OOOT^ ^-XS&2 1 1(D±(C, 

H7fC7n-rj:5tcaiaia884 1 o*&mLtci><ov$> 
£ e -r&Jb^, WX*iify^S4 o OTi*. tcoinmc 
Kg 5 la fc. #XS*JWB«Wt 1 0 0 3W6ttT4i, * 

©istt«, nsioi^4 i otcA^sn, ^cDfg, m%<o 

[0 06 0] WX*fi2SIg4 0 0 CCiR^S 

tiz^&^ymA&mmn 1 oo©«n 1 2 0 d, 1 

3 0 d«Br«^Li»^«JSi^^rc^ 0 Ltc&->X, 

xm^Affi^cm^jw^&mtbtt 1 0 0 

5*fl»i84 0 0ift5. 

[0 06 1 ] <»5 0I6WCWB«) H9«. ^*&<Djfl 

5 ©HJfecD^jSKi^sjgtt^-'r * 5 ^ 0 > * y'^ 
ymm^b 0 o*7s-riat?*^ 0 ccD->y 

^XJKS&^S OOtt, ±iB©fll 1 ©3?*©»lofXfi 
^fiKlitlOO^ftfflt/WS. Ltc&^X. §XS 
TKAfSSbK- 1 0 0©M,f^co^t(J, fsj— fl^f 

[ 0 0 6 2 ] 0 9 tt. is «; £ ^ ^X^KhF-S 0 

* ytxiani^ 5 0 0 5*. ^ortaHc^xsfoka 

SftJt 1 0 0 ^iR^T^/c^<D#HS{CD^ t-^530 
[0 06 3] £ tc s +f77'5 3 0 CO»83 ftfc^XM 
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*fiffi«Wt 1 0 0*«J*T4fc«0©';-K5 10^2* 

^5 0 0^^<fc0m^E[l»lI^^i^X^7K B B a }l«lK- 
lOOOSSSPl 2 0»U fa«J^<tLT«t£TSC 
iccfti. COi^, #XM* B B B fSSij>t 1 0 OOStH® 
12 0d. 1 3 0 d^Br^L/ill^Sci^^ri^o 

[0 06 4] ±»<D^*©»»Ctt. 3 2. 7 

10 6 8 kHz ©SXM*fijg»^-* L , 1 5 

kHzM155kHz ©WXMrtftffltt^Ccafflr * 

*xsa*«fi«i>i- loo, 2 o o ±m<Dm<D*>tji 6 

fc'-r*«£g. ^Tll^^^-fe, y*-Ji/=i> fa- 
[0 0 6 5 ] 3 6Ct. ±SBgete<OJKJ»tc|E^ 

stir, wn«)iif;ini(C)ii7i«(«E 

[0 06 6] 

*»C»Mr. «fi*A#£C&C>fi«MT\ fitt?-. #«^g 

Rtf*y«8*««-r * c i * * . 
[an *mxom i <3Dsasc[)»ttcc«4«ttK-r* 
30 im2] micDG-G' mmmmmmx$>z> c 

[03] 01CDF-F* «wr^^ e 
[04] y* hyyxersxwojfisccAuCr* 

[0 5] ^x^*a^«iM-^isrejfi«o^p^^a5^ 

[0 6] *2©^JIIC[)»«K:«-6-fe^5 ^4r/<4r-5/ 

[07 ] 3 (D^^^^s^^ z >i>tmm$&<D 
40 ms§^n ^ 9*fnrwmmxh*> 0 

[0 8] ^4 ©Hjte<D^«CC^-5^X*a^g<D« 

[09] « 5 omto^fluc A«t/ »; > ^ -y 

[010] fiesecDWxsfTKsstt^toWfiSi^-rcEBs 
0rab^ o 

[0in 01 ocda-a' uummmmx&z. 

[012] 0 1OCDB-B* uwm«iwmx'$>z>. 

C0i3] 01 2o^BJcr^r»»(D«eigit*H 
so r^>^ 0 
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1 o o . 2 o o • • • ^m^imn. 120, 13 

0 • • • 120a. 130a - • • 1 2 0 
b . 1 3 0 b • • • mmm, 120d ( 1 3 0 d • ■ • 

mmm. 1 2 o e , i30e« • • {ram®, 1 2 0 

f . 130f, 2 2 0 f\ 2 3 0 f • • • HP«sgap. 

1 4 0 • • • SSP, 1 4 0 d • • • SSPm®, 13 1- 

• • mmm, 1 3 2 • * • hhk. 1 3 3 • • • mm * 
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R • • • US/* hE E • • • x 20 0 

• • • -fe^S 7^7ir-*yfa«|^ 2 1 0 • • • 

211 •• • ^-XSB, 212 • Wih 
213 • • 2 1 4 • • ■ '<?4r-^fflJS 

«. 3 0 0 • • • f^^^9S»S. 4 0 0- • • 
*B#H8g. 410 * • • fltfMsltg. 5 0 0- • > y 
>y-£^ ^WXSKnK 5 10- • • y — F. 520 

♦ • • *irA, 530 " 'tt7^ 
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